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DETAILED ACTION 

This action is in response to the election filed on 4/07/2008. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 14, 104, 1 12 and 1 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shiono et al (US 6834036) in view of Arai et al (US 6870805). 

Regarding claims 1 and 1 12, Shiono discloses an optical pickup apparatus, comprising: a 
first light source to emit a light flux of a wavelength Xi (col. 25 lines 56-63) for conducting 
recording and/or reproducing information for a first optical information recording medium 
having a protective substrate having a thickness tl (col. 26 lines 6-15); a second light source to 
emit a light flux of a wavelength X 2 (ki < X 2 ) (col. 26 lines 2-7, A, 3 ) for conducting recording 
and/or reproducing information for a second optical information recording medium having a 
protective substrate having a thickness t2 (tl >= t2) (col. 26 lines 4-7); a third light source to 
emit a light flux of a wavelength A, 3 (k 2 < A, 3 ) (col. 25 lines 64-67) for conducting recording 
and/or reproducing information for a third optical information recording medium having a 
protective substrate having a thickness t3 (t2<t3) (col. 26 lines 1-2); an objective optical 
element into which an infinite parallel light flux comes when recording and/or reproducing 
information is conducted for the first, second and third optical information recording mediums 
(col. 6 lines 45-49); wherein the objective optical element comprises a first diffractive structure 
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(19a fig. 8 and fig. 9); wherein a converged-light spot is formed on the first optical information 
recording medium with m-th order (m is a natural number) diffracted-light ray of the 
wavelength X,i generated by the first diffractive structure (col. 26 lines 15-23), a converged-light 
spot is formed on the second optical information recording medium with n-th order (n is a 
natural number) diffracted-light ray of the wavelength X 2 generated by the first diffractive 
structure (col. 26 lines 27-31), and a converged-light spot is formed on the third optical 
information recording medium with k-th order (k is a natural number) diffracted-light ray of the 
wavelength X? generated by the first diffractive structuer (col. 26 lins 23-27), and wherein one 
of m, n and k is different from one of other two numbers (col. 26 lines 15-31). 

Further regarding claims 1 and 1 12, Shiono fails to disclose wherein the light flux of the 
wavelength X3 which has passed an area of the objective optical element which is out of an area 
within NA3 becomes a flare, NA3 being a numerical aperture for the converged light spot 
formed on the third optical information recording medium with the light flux of the wavelength 
X, 3 . In the same field of endeavor, Arai discloses wherein light that passes outside of the NA3 
becomes a flare (col. 44 lines 59-67 through col. 45 lines 1-22). It would have been obvious to 
one of ordinary skill in the art at the time of the applicant's invention to have the light outside of 
NA3 be a flare. The rationale is as follows: One of ordinary skill in the art would have been 
motivated to have the light outside the NA3 be a flare in order to have only a light of 
wavelength X 3 which corresponds to NA3 used for recording of the information and to eliminate 
interference of other wavelengths. 

Further regarding claims 1 and 112, Shiono in view of Arai fail to disclose wherein the 
objective optical element comprises a different diffractive structure which is farther form the 
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optical axis of the objective optical element than the first diffractive structure and wherein the 
diffractive order number of the light flux of the wavelength X 3 having passed the different 
diffractive structure of the diffractive structure is different from the diffraction order number of 
the light flux of the wavelength ^ 3 having passed the first diffractive structure. In the same field 
of endeavor, Maruyama discloses providing an objective element with first and second 
diffractive structures that are different distances from the optical axs (fig. 3a) and wherein the 
orders of light having passed the first diffractive structure are different than the orders of light 
having passed the other diffractive structure (col. 1 1 lines 25-54, Table 1 P coefficients). It 
would have been obvious to one of ordinary skill in the art to use the diffractive structure of the 
lens disclosed by Maruyama. The rationale is as follows: One of ordinary skill in the art would 
have been motivated to use the diffractive structure in Maruyama in order to optimize an optical 
path difference function (see Maruyama col. 10 lines 30-41). 

Regarding claim 14, Shiono further discloses an optical correcting structure to conduct 
temperature compensation and chromatic aberration compensation (col. 31 lines 36-54). 

Regarding claims 104 and 1 16, Shiono further discloses wherein the first diffractive 
structure comprises a plurality of diffracting ring-shaped zones representing a serrated 
discontinuous surface (fig. 9), and at least one of the diffracting ring shaped zone comprises 
optical path difference furnishing structure (fig. 8 and col. 20 lines 22-39). 

Claims 105, 106, 117 and 1 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shiono et al (US 6834036) in view of Arai et al (US 6870805) and further in view of 
Takeuchi et al (US 6807019). 
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Regarding claims 105, 106, 117 and 118, Shiono in view of Arai fail to disclose wherein 
(m, n, k) is (2,1,1), (3,2,2), (5,3,2) or (10,6,5). In the same field of endeavor, Takeuchi 
discloses using (3,2,2) as the orders of light (col. 9 lines 1-12). It would have been obvious to 
use the orders disclosed by Takeuchi. The rationale is as follows: One of ordinary skill in the 
art at the time of the applicant's invention would have been motivated to use the orders of light 
disclosed by Takeuchi in order to avoid interference between the lights and to achieve a high 
diffraction efficiency using a single diffractive element. 

Further regarding claims 106 and 118, Shiono fails to disclose wherein X\ is between 390- 
420 nm, X 2 is between 630-680 nm and X} is between 750-800 nm. In the same field of 
endeavor, Takeuchi discloses the wavelengths claims (Table 8, col. 8). It would have been 
obvious to one of ordinary skill in the art at the time of the applicant's invention to use the 
wavelengths of Takeuchi. The rationale is as follows: One of ordinary skill in the art would 
have been motivated to use the wavelengths in order to have an apparatus that is compatible 
with CD's, DVD's and HD-DVD's. 

Response to Arguments 

Applicant's arguments with respect to claims 1,14, 104-106, 112, and 116-118 have been 
considered but are not persuasive. Applicant's arguments that Maruyama fails to disclose 
wherein the diffractive order numbers are different in the different regions of the lens are not 
persuasive for the following reasons: First, Maruyama discloses in Table 1 the coefficients that 
are associated with each of the orders and their values for each of the regions of the lens (i.e. 
P2c, P2e are the coefficients for second order light, see col. 9 lines 16-39). These coefficients 
are related to the optical path difference which is caused by the corresponding section of the lens 
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and affects the order of light which exits the lens. It is clear from Table 1 the coefficients have 
different values for the different regions, and therefore the order numbers are different for the 
different regions. 

Secondly, applicant's arguments with respect to the order being 1 for all sections of the 
lens is not persuasive because applicant's derivation of the order is miscalculated. Applicant's 
arguments, page 33, relies on the formula m = (n-1) x dJX in order to derive the order number m 
using the values provided by Maruyama in Table 1 . Contrary to applicant's assertion that it is 
well known to those skilled in the art that this formula provides the order number calculation, the 
formula used by applicant is not accurate. The correct formula for modeling diffraction is: 

MX 

r/, sio8 7 — fj t sin 8, = ^-p = MXF, 

where m is the diffraction order, 1 is the wavelength and T is the grating period (inverse 
of the line spacing d). (see Kim, Nam-Hyong, "How diffractive Surfaces are Modeled in 
Zemax"). The term n 2 sinG2-nisinGi, does not reduce to (n-1) as asserted by applicant. As can be 
seen in the disclosure of Kim, when 0i is equal to 0 for incident light the term is reduced to 
n 2 sin92 - 0, and since the values for Q 2 are not supplied by the disclosure of Maruyama, the 
equation cannot be used to derive the order of light as applicant has suggested. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TAWFIK GOMA whose telephone number is (571)272-4206. 
The examiner can normally be reached on 8:30 am - 5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Feild can be reached on (571) 272-4090. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Joseph H. Feild/ 

Supervisory Patent Examiner, Art Unit 
2627 

/Tawfik Goma/ 
Examiner, Art Unit 2627 



